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XXXI. On the Digefion of the Stomach 
after Deaths by John Hunter, F. R. S. 
and Surgeon to St. George's Hofpital. 

Read June y* jsj accurate knowledge of the ap- 
i8, 1772. f~ ^ pearances in animal bodies that 
die of a violent death, that is, in. perfect health, 
or in a found ftate, ought to be confidered as a 
neceflary foundation for judging of the ftate of the 
body in thofe that are difeafed. 

But as an animal body undergoes changes after 
death, or when dead, it has never been fufficiently 
confidered what thofe changes are ; and. till this be 
done, it is impoffible we mould judge accurately of 
the appearances in dead bodies. The difeafes 
which the living body undergoes (mortification 
excepted) are always connected with the living 
principle, and are not in the leaft fimilar to what 
may be called difeafes or changes in the dead body t 
without this knowledge, our judgment of the 
appearances in dead bodies muft often be very im- 
perfect, or very erroneous ; we may fee appear- 
ances which are natural, and may fuppofe them 
to have arifen from difeafe ; we may fee difeafed 
parts, and fuppofe them in a natural ftate; and 
we may fuppofe a circumftance to have exifted be- 
fore 
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fore death, which was really a confequence of it ; 
or we may imagine it to be a natural change after 
death, when it was truly a difeafe of the living 
body. It is eafy to fee therefore, how a man in 
this ftate of ignorance rauft blunder, when he 
comes to connect the appearances in a dead body 
with the fymptoms that were obferved in life ; 
and indeed all the ufefulnefs of opening dead bo- 
dies depends upon the judgement and lagacity 
with which this fort of comparifon is made. 

There is a cafe of a mixed nature, which can- 
not be reckoned a procefs of the living body, nor 
of the dead ; it participates of both, inafmuch as 
its caufe arifes from the living, yet cannot take 
effect till after death. 

This mall be the object of the prefent paper ; 
and, to render the fubject more intelligible, it will 
be neceffary to give lome general ideas concerning 
the caufe and effects. 

An animal fubitance, when joined with the living 
principle, cannot undergo any change in its pro- 
perties but as an animal ; this principle always act- 
ing and preferving the fubitance, which it inhabits, 
from diflblution, and from being changed accord- 
ing to the natural changes, which other fubflances, 
applied to it, undergo. 

There are a great many powers in nature, which 
the living principle does not enable the animal 
matter, with which it is combined, to refill, viz. 
the mechanical and molt of the ftronger chemical 
folvents. It renders it however capable of re- 
filling the powers of fermentation, digeftion, and 
perhaps ieveral others, whichj are well known to 

act 
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aft on this fame matter, when deprived of the liv- 
ing principle, and entirely to decompofe it. The 
number of powers, which thus act differently on 
the living and dead animal fubftance, is not ascer- 
tained: we (hall take notice of two, which can 
only affedt this fubftance when deprived of the 
living principle; which are, putrefaction and di- 
geftion. Putrefaction is an effect which arifes 
foontaneoufly ; digeftion is an effect of another 
principle afting upon it, and mall here be confi"- 
dered a little more particularly. 

Animals, or parts of animals, poflefted of the 
living principle, when taken into the ftomach, 
are not the leaft affe&ed by the powers of that 
vifcus, fo long as the animal principle remains ; 
thence it is that we find animals of various kinds 
living in the ftomach, or even hatched and bred 
there : but the moment that any of thofe lofe the 
living principle, they become fubjeft to the di- 
geftive powers of the ftomach. If it were poffible 
for a man's hand, for example, to be introduced 
into the ftomach of a living animal, and kept there 
for fome confiderable time, it would be found, 
that the diflblvent powers of the ftomach could 
have no effect upon it ; but if the fame hand were 
Separated from the body, and introduced into the 
fame ftomach, we mould then find that the fto- 
mach would immediately adf upon it. 

Indeed, if this were not the cafe, we fhould 
find that the ftomach itfelf ought to have been 
made of indigeftible materials ; for, if the living 
principle was not capable of preferving animal 

Vol. LXIJ. M m m fubftances 
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fubftances from undergoing that procefs, the fto- 
mach itfelf would be digefted. 

But we find on the contrary, that the ftomach, 
which at one inftant, that is, while poflefled of 
the living principle, was capable of refifting the 
digeftive powers which it contained, the next mo- 
ment, viz. when deprived of the living principle, 
is itfelf capable of being digefted, either by the 
digeftive powers of other ftomachs, or by the re- 
mains of that power which it had of digefting 
other things. 

From thefe obfervations, we are led to ac- 
count for an appearance which we find often in 
the ftomachs of dead bodies ; and at the fame 
time they throw a confiderable light upon the 
nature of digeftion. The appearance which has 
been hinted at, is a diflblution of the ftomach 
at its great extremity ; in confequence of which, 
there is frequently a confiderable aperture made in 
that vifcus. The edges of this opening appear to 
be half diflblved, very much like that kind of dif- 
lblution which flefhy parts undergo when half di- 
gefted in a living ftomach, or when diflblved by a 
cauftic alkali, viz. pulpy, tender, and ragged. 

In thefe cafes the contents of the ftomach are 
generally found loofe in the cavity of the abdo- 
men, about the fpleen and diaphragm. In many 
fubje&s this digeftive power extends much fur- 
ther than through the ftomach. I have often 
found, that after it had diflblved the ftomach at 
the ufual place, the contents of the ftomach had 
come into contact with the fpleen and diaphragm, 
3 had 



liad partly diflolved the adjacent fide of the ipleen, 
and had diffolved the diaphragm quite through; fo 
that the contents of the ftomach were found in 
the cavity of the thorax, and had even affected 
the lungs in a fmall degree. 

There are very few dead bodies, in which the 
ftomach is not, at its great end, in ibme degree di- 
gefted ; and one who is acquainted with directi- 
ons, can eafily trace the gradations from the fmalleft 
to the greateft. 

To be fenfible of this effect, nothing more is 
neceffary, than to compare the inner furface of the 
great end of the ftomach, with any other part of 
the inner furface; what is found, will appear foft, 
fpongy, and granulated, and without diftinct. blood 
veffels, opaque and thick; while the other will 
appear fmooth, thin, and more tranfparent ; and 
the veffels will be feen ramifying in its fubftance, 
and upon fqueezing the blood which they contain 
from the larger branches to the fmaller, it will 
be found to pafs out at the digefted ends of the 
veffels, and appear like drops on the inner fur- 
face. 

Thefe appearances I had often feen, and I do 
fuppofe that they had been feen by others ; but I 
was at a lofs to account for them; at firft, I fup- 
pofed them to have been produced during life, and 
was therefore difpofed to look upon them as the 
caufe of death ; but I never found that they had 
any connection with the fymptoms: and I was 
ilill more at a lofs to account for thefe appearances 
when I found that they were raoft frequent in 
thofe who died of violent deaths, which made 
M m m 2 me 
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me fnfpecT: that the true caufe was not even ima- 
gined *. 

At this time I was making many experiments 
upon digeftion, on different animals, "all of which 
were killed, at different times, after being fed with 
different kinds of food ; fome of them were not 
opened immediately after death, and in fome of 
them I found the appearances above defcribed in 
the ftomach. For, purfuing the enquiry about di- 
geftion, I got the ftomachs of a vaft variety of fifti, 
which all die of violent deaths, and all may be faid 
to die in perfect health, and with their ftomach 
commonly full; in thefe animals we fee the pro- 
grefs of digeftion moft diftin&ly; for as they fwal- 
low their food whole, that is, without maftication, 
and fwallow fifth that are much larger than 

* The fit ft time that I had occafion to obferve this appearance 
in fuch as died of violence and fuddenly, and in whom therefore 
i could not eafily fuppofc it to be the effect of difjafe in the liv- 
ing body, was in a man who had his fkull fractured and was 
killed outright by one blow of a poker. Juft before this accident,, 
he had been in perfect health, and had taken a hearty fupper of 
cold meat, cheefe, bread, and ale. Upon opening the ab- 
domen, I found that the ftomach, though it ftill contained a good 
deal, was diflblved at its great end, and a confiderable part of 
thefe its contents lay loofe in the general. cavity of the belly. 
This appearance puzzled me very much. The fecond time 
was at St. George's Hofpital, in a man who died a few hours 
after receiving a blow on his head, which fractured- his fkull 
likewife. From thofe two cafes, among other conjectures about 
l'o ftrange an appearance, I began to lufpect.. that it might be 
peculiar to cafes of fractured fkulls 5 and therefore, whenever I 
had an opportunity, I examined the ftomach in every perfon who 
died of that accident : but I found many of them which had not 
this appearance. Afterwards I met with it in a foldier who 
had been hanged. 

the 
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the digefting part of the ftomach can contain (the 
fhape of the fifh fwallowed being very favourable 
for this enquiry,) we find in many inftances that 
the part of the fwallowed fifh which is lodged in 
?he digefting part of the ftomach is more or lefs 
diflblved, while that part which remains in the 
cefophagus is perfectly, found. 

And in many of thefe I found, that this digef- 
ting part of the ftomach was itfelf reduced to the 
fame diflblved ftate as the digefted part of the 
food. 

Being employed upon this fubjecl, and there- 
fore enabled to account more readily for appear- 
ances which had any connection with it, and ob- 
ferving that the half-diflblved parts of the fto- 
mach, &c. were iimilar to the half-digefted food, 
it immediately ftruck me that it was from the pro- 
cefs of digeftion going on after death, that the 
ftomach, being dead, was no longer capable of re- 
fifting the powers of that menftruum, which it- 
felf had formed for the digeftion of its contents ; 
with this idea, I fet about making experiments to 
produce thefe appearances at pleafure, which 
would have taught us how long the animal ought 
to live after feeding, and how long it mould re- 
main after death before it is opened ; and above 
all, to find out the method of producing the 
greateft digeftive power in the living ftomach : but 
this purfuit led me into an unbounded field, 

Thefe appearances throw considerable light on the 
principles of digeftion ; they ftiew that it is not me- 
chanical power, nor contractions of the ftomach, nor 
heat, but fomething fecreted in the. coats of the 

ftomach. 
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ftomach, which is thrown into its cavity, and 
there animalifes the food *, or affimilates it to the 
nature of the blood. The power of this juice is 
confined or limited to certain fubftances, efpecially 
of the vegetable and animal kingdoms ; and al- 
though this menftruum is capable of acting inde- 
pendently of the ftomach, yet it is obliged to that 
vifcus for its continuance. 

* In all the animals, whether carnivorous or not, upon which 
I made obfervations or experiments to difcover whether or not 
there was an acid in the ftomach, (and I tried this in a great 
variety,) I conftantly found that there was an acid, but not a 
ftrong one, in the juices contained in that vifcus in a natural 
flate. 



XXXII. JE*. 



